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The German text is authentic 

Key Elements for the Interconnection of IP-Based Networks 
 
Since the liberalization of the telecommunications markets, the interconnection of 
telecommunications networks has been one of the basic requirements for enabling 
competition, because this is the only way all providers can make other subscribers 
accessible to their subscribers even if they are located in another network. For this reason, 
major competitive importance is attributed to the general demand for network interconnection 
and the conditions required for this, in particular in the case of substantial market power. 
 
By converting the networks from circuit-switched to packet-switched technology as part of the 
setup of Next Generation Networks (NGN), the framework conditions for the network 
interconnection will also change.  
 
One of the major characteristics of NGN is that various network functions such as transport, 
service and control functions (for example signaling) can be implemented on various (logical) 
network layers in the future. The term NGN is defined by ITU-T and ETSI1. The term NGN is, 
however, used in versatile and different ways. NGN is also used as a slogan for the use of IP 
technology for converting the telecommunications networks from traditional circuit-switched 
to packet-switched technology2.  
 
From a current perspective, particular importance is attributed to the transitional period, since 
two different systems currently co-exist. While interconnection services such as the provision 
and termination of voice connections are designed in a service-specific manner in circuit-
switched networks, packet-switched networks include interconnection services in which 
traffic is handed over irrespective of the service by which it was generated.  
 
If the terms interconnection or interconnection services are used in the following, this also 
includes any connection services such as origination, transit or termination in addition to the 
actual traffic handover at the point of the interconnection, because connection services are 
dealt with together with network interconnection in terms of market regulation. 
 
To show the development trends for a sustainable interconnection regime and future 
migration steps towards a future regime, the Federal Network Agency established a project 
group "Framework Conditions for the Interconnection of IP-Based Networks” in August 2005. 
The project group published its Final Report on 15 Dec 2006.  
 
In January 2007, the Federal Network Agency opened a hearing on the Final Report 
published by the project group (Official Gazette 1/2007 as of 10 Jan 2007, page 10). 26 
undertakings, associations and other institutions participated in the hearing. The statements 
were published on the website of the Federal Network Agency3. 
 

                                                 
1 NGN is defined by ITU-T (Rec. Y.2001) as follows: „A packet-based network able to provide Telecommunication 
Services to users and able to make use of multiple broadband, QoS-enabled transport technologies and in which 
service-related functions are independent of the underlying transport-related technologies...”. In addition, certain 
criteria (“fundamental aspects“) are specified that must be met by an NGN. The definition by ETSI (TISPAN / 
3GPP) differs from the definition by ITU-T because it favours implementation by IMS. But ETSI is generally keen 
to harmonize its NGN definition with the definition provided by ITU-T. 
2 The use of IP technology is indeed only one of several ways of implementing packet-based networks common in 
NGN. When converting the networks towards NGN, IP technology is currently considered predominant, however. 
If IP-based networks are referred to in the following, this can be considered to mean NGN.  
3 http://www.bundesnetzagentur.de => Telekommunikation => Regulierung Telekommunikation => IP-
Zusammenschaltung. 
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The evaluation of the hearing has shown that there are very different points of view about the 
major issues of the hearing on the market. In particular, the differentiation between ”Voice 
over NGN“ (VoNGN) and ”Voice over Internet“ (VoI)4 was the focus of numerous statements. 
This might be particularly due to the fact that the various market participants have different 
business models and use different network structures. In addition, there remains some 
uncertainty about the precise network design in the future, in particular that of the SMP 
operator. Hence, it is important for all parties involved that transparency is provided on the 
extension of the networks.  
 
On the other hand, this indicates that it is currently too early to determine final regulations. 
The mechanism stipulated in the Telecommunications Act for enforcing the interconnection 
rights of SMP companies first requires a market definition and a market analysis. Concrete 
measures can then be imposed with a regulatory order. Nevertheless, the Federal Network 
Agency considers it essential to be prepared for any future decisions required by dealing with 
the issue at an early point in time.  
 
Apart from the Federal Network Agency, the ERG (European Regulators Group), which 
published a report on IP interconnection5 in March 2007 and will elaborate a Common 
Position in 2008, and individual regulatory authorities of the EU member states are dealing 
with this issue. 
 
The “Working group for technical and operational numbering and network interconnection 
issues” (AKNN) is mainly active in Germany on the part of the undertakings. The sub-working 
group NGN (UAK NGN) elaborated the document „Konzept für die Zusammenschaltung von 
Next Generation Networks“ (Version 1.0.0, as of: 08.05.2007) 6. The concept includes 
determinations for the interconnection of ”NGN networks“ for transmitting several services 
over Internet Protocol (IP). Voice services (VoIP) are given priority in the initial phase. A 
mandate has since been given to the UAK NGN to consider additional services.  
 
The national and international discussions and efforts show that many questions still remain 
unanswered in the field of the interconnection of IP-based networks. For this reason, the 
current status of the discussions is to be summarized by the Federal Network Agency in the 
following key elements. Since there is little practical experience in the field of interconnection 
of IP-based networks, in particular with reference to voice services, the key elements reflect 
the status of current knowledge; it must be assumed that more concrete results about the 
issues dealt with will be achieved over the course of time. Hence, it cannot be excluded from 
a current point of view that the future development of telecommunication networks and the 
associated interconnection structures will entail other forms of implementation than those 
outlined in the following. It is therefore all the more important that there is adequate 
transparency on the market about future network development and about possible regulatory 
approaches. Transparency is essential to enable undertakings to make their decisions in 
good time and not cause any delays that may affect the provision of Germany as a business 
location with sustainable telecommunication services and impede competitive development 
as a result. 
 
For clarification purposes, it must be pointed out that the following key elements do not 
anticipate any later decisions made by the Federal Network Agency and have no binding 
character with reference to future legal opinions. The legal situation - in terms of whether and 
to what extent sector-specific market regulatory instruments will be applied in the field of IP 
interconnection - will be clarified by the Federal Network Agency in a ruling chamber 
procedure based upon the results of a special market analysis considering legally prescribed 
                                                 
4 See also key issue 3 and final report, page 26 ff, about the origin of this discussion. 
5 ERG (07) 09, Final report on Interconnection: http://www.erg.eu.int => Documentation => ERG documents. 
6 The quoted document (page 5 et seq.) is based upon the ITU-T’s NGN definition (see footnote 1) but considers 
it to be adequate if certain criteria (“Minimum Criteria“) are met. Any criteria exceeding this are not required 
features for an NGN, however.  
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steps. Therefore, it must be underlined that the current determinations during the new market 
analysis in the field of interconnections have not been finalized yet and the market analysis 
procedure to be performed will not be prejudged by the statements made herein.   
 
The statements made in the Final Report and the hearing carried out serve to broaden the 
information basis for the Federal Network Agency for any upcoming regulatory decisions. For 
this reason, the Federal Network Agency would like to continue the discussion with any 
interested parties. Comments to the following key elements as well as to the published 
evaluation are welcome at any time.  
 
 
Key element 1: 
A future-oriented interconnection regime for IP-based networks should reflect the 
separation of transport and service.  
 
As explained earlier, one of the major characteristics of NGN is that various network 
functions such as transport, service and control functions (for example signaling) can be 
implemented on various (logical) network layers in the future. As far as network layers are 
concerned, a distinction is generally made between the transport layer, consisting of access 
and core transport network, the control layer and the service layer. These technical changes 
result in new and various possibilities for service provision on several network layers for both 
access providers and pure service providers. As such, NGN holds an important competitive 
potential that should be optimally exploited for spreading innovative services based upon 
broadband transport networks. 
 
The access and concentrator network provides the access network to the transport layer, i.e. 
the link between the retail customer and the core transport network. The core transport 
network (backbone network) provides the transport between the access networks. The 
control and management layer provides functions that can be used by the service providers 
to allow the provision of services. Contrary to the Next Generation Internet (NGI7), which 
does not provide these functions, the control and management functions assigned to the 
respective transport or service layer are intended to assign resources in a traffic-related 
manner or allow access (AAA = Authentication, Authorization, Accounting). 
 
Separating service and transport is considered essential in both the specifications on NGN 
(ITU-T) and NGI (IETF). This will also be reflected in future interconnection services. It would 
be consistent with the specified separation of service and transport to provide these 
interconnection services according to layers8. According to layers in this case means that 
each interconnection service only includes the service features that are functionally relevant 
on the respective layer on which interconnection takes place. Interconnection on the 
transport layer would thus only include transport-specific features such as availability, bit 
rate, delay and packet loss ratio and thus not be service-specific. Interconnection services on 
the control layer, however, include service-specific parameters. For example, the call server 
interconnection for voice services is required for call setup and disconnection and can also 
be understood as an interconnection service on service level.  
 
Considerations are, however, currently being made in current discussions to implement 
interconnection only service-specifically - for voice services at least - during the transitional 
period towards NGN . This is indicated in both section 3 of the Final Report prepared by a 

                                                 
7 A detailed comparison of the terms NGN and NGI is included in the final report, page 60 et seq. 
8 See also NGNuk, Interconnect Services Requirements Scope for Next Generation Networks, Draft 2.1. dated 13 
Aug 2007, http://www.ngnuk.org.uk; NGNuk is an industrial association established in 2006 by the British 
regulatory authority Ofcom that deals with the issues of introducing NGN in Great Britain; ERG, (07) 09 Final 
report on Interconnection, page 35, http://www.erg.eu.int 
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group of undertakings and the work that has been performed so far by the AKNN. According 
to these considerations, the transport and control layers are to be combined, for example, by 
using Session Border Controllers. 
 
Comments have shown that combining transport and control is not considered necessary by 
anyone other than the market participants represented in this group. Irrespective of this, the 
combination of transport and control gives rise to the following considerations against the 
background of the abstract articles on NGN:  
 
It must be taken into account that short-term determinations that are only related to voice 
services and disregard that NGN means a development towards multi-service networks risk 
hampering or delaying introduction of the NGN principle as an overall concept and not fully 
exploiting the competitive potential offered by NGN in rapidly spreading innovative services. 
The Federal Network Agency believes that the approach of service-specific interconnection 
on the transport layer that is particularly advocated by established network providers with a 
PSTN background would be more of a temporary solution if it were implemented by some 
providers. In the long run, it must, however, be expected that the separation of the layers as 
is the case with NGN is also reflected in the respective interconnections services, because 
the increase in efficiency and reduction in costs anticipated with the use of IP technology and 
the associated promotion of competitive markets can only be realized in this way. 
 
 
Key element 2: 
Interconnection products on the transport layer can be introduced independent of 
services by means of various transport classes. Interconnection products on the 
management or control layer, however, rather reflect quality features that are related 
to the service.  
 
In the case of interconnection products, traffic with specific destinations is transferred or 
taken over. In terms of future interconnection products, various transport classes are 
conceivable. As shown in the following, the quality of the interconnection products should be 
restricted to the actual interconnection quality, with the end-to-end quality of the service only 
being considered to the extent that the transmission quality of the network section involved 
affects the end-to-end quality of the service and that the desired end-to-end quality of the 
service will not be prevented with the transport class agreed here.  
 
The desired end-to-end quality of voice services or the overall quality of other services shall 
generally serve as a reference point for determining the various transport classes. The 
demand for different transport properties, which are determined by the quality requirements 
of services, is to be ascertained on the basis of the various retail customer services. 9. Thus, 
there are a specific number of transport classes at the end of this process that are 
independent of services because they can meet the requirements of various services at the 
same time10.  
 
The end-to-end quality of a service depends on many factors11. This requires increased care 
when determining the relevant "transport-specific features". The transmission quality in digital 
networks on the transport layer between the network termination points is mainly determined 
by the parameters availability, bit rate, delay, jitter and packet loss ratio. Apart from the 
conditions in the access and core network, the end-to-end quality of the service is mainly 
affected by the terminal units used and the codecs used for audio and video services. The 

                                                 
9 For example based upon ITU-T Recommendations G.1010 and Y.1541. 
10 see NGNUK, Interconnect Services Requirements Scope for Next Generation Networks, Draft 2.1., 13 Aug 
2007, www.ngnuk.org.uk. 
11 The end-to-end quality of voice services via interconnection of Next Generation Networks is currently being 
examined by the UAK NGN expert group QoS in NGN, current version: 0.2.3 as of 30 Aug 2007. 
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resulting end-to-end quality perceived by the user is determined by the entire interplay of 
these connection sections, their transmission properties and the service-specific parameters. 
 
The influence of terminal equipment on the end-to end voice quality should not be 
underestimated, in particular for voice services12. Network or service providers are not 
usually directly responsible for terminal equipment, but the end-to-end voice quality of a 
service can be significantly affected by it. This is mainly due to the markedly increased 
influence of modern terminal equipment on end-to-end transmission properties compared 
with the terminal equipment in traditional circuit-switched networks. This terminal equipment 
mostly includes jitter buffers, echo cancellers and various codecs. These elements provide 
major service properties (such as electro-acoustical conversion, source and channel coding) 
as well as an adjustment to the transport network and they are able, for example, to 
compensate any quality impairment to the service caused by transmission errors such as 
packet losses. This is particularly important for voice services. The end-to-end quality of a 
service can therefore be affected both positively and negatively by terminal equipment. It 
must, however, be noted that, from the provider’s point of view, there is considerable 
uncertainty in terms of the quality of the service actually perceived by the user because the 
user can substantially affect the quality by selecting and configuring the terminal equipment. 
 
It therefore seems logical, in particular with reference to the separation of layers typical for 
NGN, for quality determinations to only be affected by interconnection services when these 
are relevant to and can be ensured in the respective network section and layer. Accordingly, 
the quality of transport class required would be relevant to the quality of an interconnection 
service on the transport layer and not the end-to-end quality of the retail customer service13 
that only serves as a target function. Any additional service-specific quality determinations 
can be made on the service and control layer.  
 
For the interconnection partners, it is likely to be useful to determine specific transport 
classes for the transmission quality of a specific network section as regards interconnection 
at the transport layer. These should ideally be controlled uniformly by the market. There is no 
telling from today's point of view to what extent the current over-dimensioning can be a 
permanent means of ensuring quality and would thus make various transport classes 
redundant, but it should be taken into account in these discussions by all undertakings 
involved. 
 
As things stand, the Federal Network Agency does not consider introducing service-specific 
interconnection structures in packet-switched networks on the transport layer to be useful.  
 
 
Key element 3: 
At present, there are no adequately reliable separation criteria for the provision of the 
voice retail customer service on the basis of guaranteed quality for a differentiation 
between corresponding interconnection products for Voice over NGN or Voice over 
Internet. 
 
A group of telecommunication companies addressed current topics in chapter 3 of the Final 
Report and distinguished between Voice over NGN (VoNGN) and Voice over Internet (VoI)14. 
                                                 
12 Generally, voice quality can only be stated end-to-end in the sense of mouth-to-ear, because voice is produced, 
perceived and assessed by man. A statement on voice quality can therefore only be made at the interface 
between man / telecommunications technology. So-called objective measuring procedures for determining the 
voice quality (e.g. PESQ) represent a human and thus subjective quality assessment because these measuring 
procedures are based upon the results of tests with human test subjects. 
13 Concerning the required transport qualities for specific services see also ITU-I Rec. G.1010. 
14 The group of telecommunication companies assumes that the retail customer called can be reached via 
VoNGN with assured or agreed quality. The terminating network carrier that has switched the E.164 telephone 
number of the end customer called provides all the added value required from the gateway up to the subscriber 
access in fixed networks or up to the terminal equipment of the subscriber in mobile communications or ensures 
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The companies work on the basis of the different retail customer products VoNGN and VoI in 
this connection. Based upon this, the companies are aiming to prepare an end-to-end voice 
quality and a termination quality (quality from gateway to the retail customer) for VoNGN. 
Both the retail customer services and the interconnection products required for this shall be 
taken into account in this connection. Differentiating between VoNGN and VoI has an effect 
on several other topics (quality differentiation, use of porting IDs, price differentiation) and 
thus a far-reaching importance. This topic is thus the focus of the statements received during 
the hearing. 
 
So far the Federal Network Agency has not distinguished between services within the 
different types of VoIP implementation – except for excluding pure peer-to-peer services - 
and has considered VoIP a uniform service. This applies for example to the key elements of 
the regulatory treatment of VoIP or the market analysis of markets 1 through 6. The 
suggested differentiation therefore requires proof that the distinction between VoNGN and 
VoI is based on clearly defined criteria. Differentiating between VoNGN and VoI only seems 
to be reasonable when the types of implementing VoIP can actually be differentiated in a 
reliable and reviewable manner in order to justify a sustainable differentiation.  
 
In the hearing, the Federal Network Agency checked whether the suggested differentiation 
can be verified based upon the available findings and came to the conclusion that no 
adequately verifiable criteria can be determined based upon quality types for differentiating 
between VoNGN and VoI services at present. Hence, no interconnection products that are 
differentiated according to service can be derived from this. As already explained in key 
element 2, a differentiation between interconnection on the transport layer should only be 
made by establishing service-independent transport classes. This does not, however, rule 
out the possibility of differentiation in the future based on further technical development and 
the progressing technical implementation of NGN. The Federal Network Agency will 
therefore closely follow further development and review the topic again based upon any new 
findings. 
 
From a current perspective, mainly the following aspects argue against a differentiation 
between VoNGN und VoI: 
 
It was noted during the evaluation of the hearing that there was no agreement among all 
market participants on the suggested differentiation between VoNGN and VoI. Some market 
participants do not consider the division of IP-based voice services into several variants 
appropriate. These are not only Internet-based providers but also renowned traditional 
carriers of circuit-switched networks. 
 
The main argument in this connection is that it appears to be impossible at present to reliably 
differentiate between both variants on the basis of voice quality. This should be accurate – so 
far at least. On the one hand, there are no sound statements on the voice qualities that can 
be assured in NGNs. On the other hand, it can be assumed that comparable voice qualities 
can also be assured by VoI. This has various reasons: 
 
In its Final Report, the group of telecommunication companies made reference to the fact 
that detailed and measurable quality parameters in terms of end-to-end quality and 
termination quality were currently being developed by the UAK NGN. The work performed so 
far by AKNN shows that the determination of specific qualities and mechanisms and 
compliance with these is a complex process. The UAK NGN has only just started preparing 
quality measuring procedures and has already achieved first results. However, no specific 
determinations on termination and voice qualities or reviews of these are available yet. It is 
                                                                                                                                                      
this is done by third parties. In addition, the network carrier provides the termination service meeting the defined 
and measurable quality parameters for the connections from the gateway to the end customer. VoNGN would 
thus be voice via managed IP networks or hybrid networks that would ensure quality-assured transport of voice 
packages. VoI would exist, however, if the conditions of VoNGN were not met. 



 7

currently still unclear to what extent a sustainable differentiation between various types of 
implementation of voice services based upon different voice/service qualities is possible. In 
addition, it is unclear from a current perspective with which procedures and to what extent it 
will be possible to actually ensure minimum qualities in NGNs.  
 
Differentiating between VoNGN and VoI in terms of voice quality requires transport classes in 
NGNs, in particular in the access network, to be determined and voice qualities ensured, 
which is not adequately specified yet and has therefore not been implemented. Hence, major 
importance is attributed to the further work of the AKNN.  
 
In addition, a differentiation also conflicts with the fact that currently VoI should also be able 
to realize equal qualities. A differentiation can also not be justified by the fact that specific 
transmission qualities cannot be ensured in VoI due to the best effort philosophy of the 
Internet at present, since the quality actually realized is the decisive factor. That does not 
alter the fact that these transmission qualities are now generally based on over-
dimensioning. The prognosis alone that there might be reduced transmission qualities in the 
future due to an increased demand for bandwidth is inadequate to make differentiations 
already.  
 
An additional analysis of the relevant retail customer services also argues against a 
differentiation between VoNGN and VoI based upon voice quality. During the market analysis 
of markets 1 to 6 the Federal Network Agency noted that VoIP as a whole – and thus also 
VoI – can be considered substitutable on the retail customer side even when compared to 
voice services that are realized based upon circuit-switched networks, since there are hardly 
any differences in quality between the various services at present from the perspective of the 
retail customer. This is particularly clear from the statements already made on end-to-end 
quality and the associated dependence upon numerous quality factors that make an exact 
determination of a specific voice quality more difficult. Thus, it is of decisive importance that 
both service types provide a comparable voice quality from the retail customer perspective. If 
this applies to VoI in relation to circuit-switched networks, it should also apply to the relations 
between retail customer services based upon VoI or VoNGN, since it cannot be assumed 
that the voice qualities in an NGN are generally better than those in circuit-switched 
networks. Whether and to what extent conclusions can be drawn on the market analysis of 
interconnection markets to be performed can remain open at this point and will be the subject 
of the respective market analysis.  
 
These statements are not intended to negate any differences between VoNGN and VoI. First 
of all, this assessment must be taken as a snapshot that was taken based upon the findings 
available at the time. In addition, there are other criteria such as security, availability and 
interoperability aspects that could give rise to a different view. By using public Internet alone, 
VoI may involve higher risks than VoNGN. Such aspects are also quality features. But they 
cannot be compared to those quality criteria that are related to transmission and are 
generally discussed in this connection. Therefore, it must be assumed that they will not have 
a direct impact on interconnection issues. As a result, safety aspects have not been dealt 
with in discussions about the interconnection of packet-switched networks so far. 
 
On European level, it can also be noted that there has not been any uniform differentiation 
between VoNGN und VoI so far. In view of the early stage of discussions and the 
interconnection structures that will actually be developed in the future by network carriers, 
the possibility of such or similar differentiations being made during the migration phase 
cannot, however, be ruled out.  Nevertheless, the Federal Network Agency does not consider 
the possibility of differentiation between VoNGN and VoI to be proven reliably by the facts 
available so far and the resulting findings. 
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Key element 4: 
Providers can make use of two different porting IDs to differentiate between 
technologies in the future. The Federal Network Agency will not assign any additional 
porting IDs to differentiate between the accounting of various packet-switched traffics.  
 
In section 3 of the Final Report, the group of telecommunication companies asserted an 
additional demand for porting IDs. According to this, network carriers should be allowed to 
make use of up to three porting IDs for circuit-switched networks, VoNGN und VoI.  
 
The Federal Network Agency examined this both from the perspective of general 
differentiability and under numbering and structural aspects. 
 
Against the background of the upcoming migration phase of circuit-switched to packet-
switched networks, the Federal Network Agency acknowledges the necessity of using 
different porting IDs for circuit-switched and for packet-switched networks and will allocate up 
to two porting IDs to network carriers in the future. Proof that this is required was furnished 
by the findings in the Final Report and subsequent comments. 
 
The Federal Network Agency intends to adjust the structure and type of the number range for 
porting IDs as well as the allocation procedure for porting IDs accordingly. 
 
Additional porting IDs for differentiating between NGN and Internet-based traffic cannot be 
allocated at present. Allocating additional porting IDs for this purpose would require there to 
be reasonable justification for differentiating between VoNGN and VoI by means of porting 
IDs from the current point of view. As outlined earlier, this is not the case at present. In 
addition, it has not yet been stated that the use of different porting IDs for VoNGN and VoI is 
currently essential for the actual introduction of differentiated services.  
 
The Federal Network Agency will examine the provision of additional porting IDs when there 
is reasonable justification for differentiating between VoNGN and VoI and this requires the 
use of additional porting IDs. 
 
 
Key element 5: 
If IP-based interconnection services are subject to a charge approval obligation, the 
principle of costs of an efficient service provision shall apply. To ensure a smooth 
transition of interconnection charges for the market in view of the possible dimension 
of cost changes due to the packet-switched technology, the determination of a sliding 
path for lowering the interconnection charges should be considered. 
 
Interconnection services have traditionally been defined in a service-related way in circuit-
switched networks so far. Services such as call origination or call termination are explicitly 
related to voice services. As already outlined earlier, this is not required in packet-switched 
networks from a technical point of view. It is conceivable, however, particularly during the 
transitional phase from circuit to packet-switched networks, that market participants will 
agree on service-related interconnection services, making it necessary to deal with the 
resulting questions here.  
 
If the charges for these interconnection services are to be subject to a charge approval 
obligation, section 31[1] sentence 1 TKG shall apply and thus the principle of costs for 
efficient service provision. The Federal Network Agency will have to examine the conditions 
under which service provision is most efficient in these cases.  Cost models can also be used 
for applying costs of efficient service provision according to the cost standard determined in 
the TKG. 
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Since the costs in packet-switched networks are expected to be lower than in circuit-switched 
networks, there is much to be said for taking these low costs as a basis for the pricing of the 
interconnection of packet-switched networks, particularly since it must be assumed that the 
migration process towards packet-switched networks has already started. If necessary, the 
pricing should be valid irrespective of whether interconnection is realized via circuit-switched 
or packet-switched networks, since strict application of the cost structure of long-term 
additional costs requires the efficient technology used by the market to be taken as a basis. 
Consideration must also be given to the fact that the concept of the cost of efficient service 
provision does not differentiate price according to technology or account for the existence of 
different prices for the same service. Basing prices on efficient technology also provides 
incentives for speeding up the migration to this technology. 
 
In view of the (potential) cost change due to packet-switched technology, switching 
interconnection rates to this lower level immediately is considered too disruptive for the 
market and particularly for the providers of interconnection services. Therefore, establishing 
a sliding path is also conceivable as it was already stipulated in the résumé of the expert 
group’s Final Report. Such a sliding path could also be understood as the result of a mixture 
of the costs of circuit-switched and packet-switched networks with an increasing proportion of 
packet-switched networks over time. As part of this, there would need to be an examination 
of the extent to which any excessive costs of the efficient service provision required as part 
of such a sliding path due, for example, to a reasonable justification according to section 31[ 
3] sentence 1 TKG could be permitted. In addition, the extent to which a sliding path solution 
could be mapped during a price cap procedure according to section 32 no. 2, 34 TKG would 
need to be examined.  
 
 
Key element 6: 
The number of interconnection points will tend to decline in packet-switched networks 
compared to cirucit-switched networks. It depends primarily upon the actual network 
design. The Federal Network Agency assumes that the current structure of various 
rates (local, single transit, double transit) originating from circuit-switched networks 
will be superfluous. 
 
When determining the number of future interconnection points in packet-switched networks, 
it must be taken into account that there may be different starting points for the analysis. This 
is due to the fact that at present there are different interconnection structures for circuit-
switched and packet-switched telecommunication networks. circuit-switched networks 
involve a relatively high number of national interconnection points. This was influenced in 
particular by the attempt to hand over connections as close as possible to the destination 
and the associated traffic management of voice services. On the other hand, the 
interconnection of IP-based Internet is based on peering and transit agreements that are 
globally implemented at, for example, more than 100 Internet nodes (IX = Internet 
Exchange). In Germany most of the Internet traffic is routed via DE-CIX15, the third largest 
Internet node in Europe. In addition, there are approximately a dozen regional Internet nodes 
in Germany. 
 
If voice services in circuit-switched networks were taken as a starting point when handling 
the question of the future number of interconnection points, it would be clear that the number 
of interconnections points in packet-switched networks tends to decline. This was one of the 
core statements of the Final Report. The evaluation of the comments did not contradict this 
basic statement. With this assumption, the Federal Network Agency is in line with other 
European regulatory authorities. The Final Report on IP Interconnection of the ERG also 
concludes that the number of interconnection points will decline in the future.. 
 
                                                 
15 According to carrier information approx. 90%. 
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Looking at the current structures of the Internet, the question must be raised as to whether 
the prevailing structures can be maintained or if they can be transferred to an all-IP network. 
In particular, the question should be raised as to whether traffic management that is typical 
for voice services makes demands on the number of interconnection points that cannot be 
met by the interconnection structures that are standard in today’s Internet or whether today’s 
structures can comply with these services.  
 
In view of the various perspectives, it is not surprising that there are various opinions on the 
number of interconnection points that will be required in the future. The statements range 
from 1 to at least 100 some comment that reliable statements are not yet possible. 
 
The question of an efficient number of interconnection points in packet-switched networks is 
of prime importance for the development of competition and must be taken into account in 
connection with the regulatory target of promoting efficient infrastructural investment. The 
various interests of all parties concerned must be taken into account in this connection. 
Consideration must be given to the fact that changes in terms of the number or location of 
interconnection points compared with the present situation may result in stranded 
investments among market participants. However, his must not lead to an excessive number 
of interconnection points being taken as a basis, because this in turn could affect other 
business models and contradict the principle of efficient service provision. Decisions must 
not result in the development towards efficient network structures being hindered for SMP 
companies. 
 
Hence, a sliding path solution would be conceivable in just the transitional phase that could 
provide for a gradual reduction in the number of existing interconnection points over a given 
period. In particular, a solution of this kind would hold the benefit of planning security for the 
companies concerned. In addition, a sliding path can also factor in the aspect of increased 
efficiency due to packet-switched technology by gradually bringing the market closer to the 
number of efficient interconnection points.  
 
 
Key element 7: 
The Federal Network Agency is not assuming that Bill & Keep can be introduced on 
the market throughout Germany for the transitional phase as a new charging 
mechanism for interconnection services for rendering voice services. With regard to 
the NGN-specific separation of network layers it is conceivable and reasonable, 
however, if Bill & Keep mechanisms will gain acceptance in the long run, at least on 
the transport layer.  
 
The evaluation of the statements received during the hearing has shown that there are 
indeed advocates of a Bill & Keep system.  Due to the fact, however, that numerous 
important market participants have rejected this system, it must be assumed that this 
charging mechanism for interconnection services will not gain acceptance for the provision of 
voice services in the short run. Nevertheless, it is up to providers to make any agreements of 
this kind.  The development of charging mechanisms that currently co-exist with different 
technologies in a future NGN environment will be decisive in the medium-term. 
 
As already outlined in the expert group’s Final Report, Bill & Keep has both advantages and 
disadvantages as a charging mechanism. Avoiding termination monopolies and the 
associated reduced need for regulation can be considered an advantage. In addition, Bill & 
Keep represents more efficient network utilization. A general disadvantage is the incentive to 
hand over own traffic at as early a stage as possible for termination (hot potato problem). In 
addition, converting the charging mechanism involves transaction costs, which is not a 
problem that is specific to Bill & Keep, but must still be taken into account. 
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At the same time, it is conceivable and reasonable if Bill & Keep mechanisms prevail at least 
on the transport layer in the long run, given the separation of network layers already 
mentioned and the interconnection services on the transport layer that will be possible in the 
future without reference to specific services. This is particularly valid as Bill & Keep is already 
applied today on the Internet in addition to other charging mechanisms. If traffic is handed 
over independently of services in the future, no service-specific pricing will be required for 
wholesale services on the transport layer. On top of this is the fact that the additional network 
costs in multi-service networks raise complex issues. It is conceivable that traffic will be 
increasingly billed per capacity in the future and paid based upon membership in specific 
transport classes. Hence, the charges to be paid by retail customers for the service with 
reference to the individual connection loses the specific relationship to the wholesale service. 
This might mean incentives for supporting Bill & Keep as a charging mechanism.  
 
 
Key element 8: 
The Federal Network Agency considers it crucial to successful network migration of 
all market participants that providers of telecommunication networks make their 
network conversion measures transparent and encourages them to do so. In addition, 
the Federal Network Agency is considering offering specific incentives to improve 
transparency, in particular regarding DTAG’s network expansion. 
 
The conversion of the existing telecommunication network infrastructures that can currently 
be observed requires major investment by providers. In view of this high investment and the 
associated risks, it is understandable that the companies are reluctant to disclose information 
about their actual and scheduled network expansion. 
 
Nevertheless, the demand for transparency was a key outcome of the hearing. This was 
justified by the fact that, with reference to their own network conversion measures and the 
further development of their business models, providers have to depend on being informed in 
due time about the scheduled network migration of DTAG because they will, to a large 
extent, be dependent on DTAG’s wholesale services. The demand for transparency is not 
restricted to the established provider, however. The market as a whole should show its 
readiness to create the required level of transparency. 
 
The transparency requested here must not only be considered interference in an 
undertaking’s self-determination, but also involves an economic element.  Transparency can 
ensure that the network development takes place in a coordinated manner and that 
inefficient measures are avoided. Coordinated migration phases make economic sense and 
can contribute to improved broadband provision in Germany.  
 
For this reason, the Federal Network Agency expects the current phase of converting 
telecommunication networks to be accompanied by open and constructive dialog between 
market participants and with the Federal Network Agency. Milestones can be set here 
outlining the transitional period that is still to be determined. Establishing the project group 
and the consultations following the Final Report formed the basis for this on which these key 
issues aims to build. However, the major challenges are likely to be faced market participants 
at present. It will all depend on the AKNN’s further activities. The Federal Network Agency 
suggests involving any service providers that are not active as network carriers at the same 
time in the discussion to clarify any outstanding questions in a combined effort. 
 
In order to support this process optimally, the Federal Network Agency intends to offer 
incentives for increasing transparency. In particular, SMP companies shall be required to 
provide interconnection services for circuit-switched networks at existing interconnection 
points for a specific period after disclosing their concrete network conversion plans.  


